The Enigma of Primary Raynaud's Disease Jay D. Coffman, MD D espite many years of investigation, the pathophysiology of vasospastic attacks in primary (idiopathic) Raynaud's disease is unknown. In secondary Raynaud's phenomenon, it is understandable that digital arteries may close during normal sympathetic stimuli or external pressure on the fingers due to low blood pressure distal to stenoses or obstructions or thickened vessel walls or to decreased blood flow caused by increased blood viscosity or persistent vasoconstriction. Digital arterial disease occurs in the connective See p 859 tissue diseases and vinyl chloride disease. Increased blood viscosity is present in cryoglobulinemia and polycythemia. Persistent vasoconstriction may be caused by drug therapy such as ergotamine preparations or [B-adrenoceptor-blocking agents. However, in primary Raynaud's disease of recent onset, there is no abnormality of the blood vessels pathologically1 or by angiography, and blood viscosity is probably normal.2 There are two theories to explain digital vasospastic attacks with normal blood vessels. The first, an overactivity of the sympathetic nervous system, is attributed to Maurice Raynaud. Supporting evidence for this theory is the demonstration that normal blood flow is attained in the hands and fingers by warming or sympathetic blockade,3 that there is an exaggerated digital vasoconstrictor response to postural changes,4 and that emotional stress produces attacks in some patients with primary Raynaud's disease. However, normal microelectrode recordings of skin sympathetic nerve activity at rest and with various stimuli,5 normal vasoconstriction of the contralateral hand during cooling of one hand,6 and normal catecholamine levels7,8 in patients with primary Raynaud's disease do not substantiate this theory.
Lewis9 is credited with the theory of a local fault at the digital artery level. He produced vasospastic attacks in single fingers by direct cooling, induced attacks in sympathetically denervated fingers, and showed that vasospasm of the fifth finger was unrelieved by ulnar nerve anesthetization. The local fault was considered at the digital artery level, because local warmth would only relieve a vasospastic attack if applied proximally and not distally to the finger and cold water applied to the proximal finger with the distal finger kept warm produced an attack. These studies have been criticized on the basis that they were performed on patients with probable digital artery vascular abnormalities due to advanced primary disease or secondary causes.6 '10 The only other investigation to show that sympathetic blocks did not prevent vasospastic attacks is that of Halpern and coworkers.11 Again, it is questionable whether they were studying patients with normal digital arteries. This is the importance of the study by Freedman Although the evidence now supports an abnormality in the digital circulation as pathogenetically important for induction of vasospastic attacks in patients with primary Raynaud's disease, we still do not know the nature of this abnormality and are, therefore, no closer to an understanding of episodic digital vasospasm. Because ice placed on the neck caused a greater vasoconstriction in cooled hands of patients with primary Raynaud's disease than normal subjects, Jamieson and colleagues15 postulated that there may be an increased sensitivity to cold of the a-adrenoceptors. In support of this hypothesis, one group of investigators have reported an increase in the levels of a2-adrenoceptors of platelets by increased binding capacity and affinity in patients with primary Raynaud's disease compared with normal subjects and patients with secondary Raynaud's phenomenon. 16 We have shown that the a2-adrenoceptors are most important in the reflex digital sympathetic vasoconstriction that occurs with body cooling in normal subjects; a1-adrenoceptors play a minor role.17 Sympatholytic agents have been one of the main treatment modalities for Raynaud's phenomenon.'8 Therefore, an increased sensitivity of the at2-adrenoceptors to cold is a logical but unproven theory to explain vasospasm of digital arteries during cold exposure in patients with primary Raynaud's disease. Substantiation of the pathogenesis awaits the demonstration of an increase in sensitivity of a2-adrenoceptors at the tissue level. Detractors will point out that this explanation does not explain the production of vasospastic attacks in some patients by emotional stress. However, the few patients who have attacks during emotional upsets may have secondary digital vascular disease due to repeated episodes of ischemia. In our experience, patients develop vasospastic attacks to emotional stimuli only after a few years of attacks occurring during cold exposure. If digital artery stenoses or obstructions are present, then a normal sympathetic stimulus could induce a vasospastic attack.
